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VEHICLE ROOF MODULE 



DESCRIPTION 



OBJECT OF THE INVENTION 

The present invention refers to a roof module for vehicles, which, besides 
a full conventional interior trim with pre-assembled interior accessories, includes a part 
of the vehicle body, specifically the original roof panel that will form the outside roof, 
as well as part of the body frame connected directly with the vehicle roof, so that the 
roof module forms a pre-assembled unit which may be fitted quickly to the rest of the 
vehicle body, an operation which is performed from inside the actual vehicle. 



For this purpose, both the roof panel and the vehicle body frame must 



have specific features and design which will enable them to be joined together quickly 
by means of adhesives or other conventional connecting means. 

BACKGROUND OF THE INVENTION 

As is well-known, vehicle roofs have an interior trim which must possess 
certain minimum qualities, such as being self-supporting, readily adaptable to the 
different shapes of vehicle roofs, lightweight, endowed with good sound absorption 
and heat insulation properties and having an external appearance that is pleasing to 
the eye and to the touch. 

For this purpose, multi-layer trims are normally used consisting of one 
layer that may be composed of different substances, such as rigid or flexible foams, 
fibre glass, thermoplastic or vegetable-based materials, paper or plastic sheets, 
adhesives and, lastly, a light fabric outer layer that forms the external or decorative 



This trim is mounted on the metal body frame of the vehicle and then the 
interior accessories, such as sun visors, grab handles, lights, head airbag, speakers, 



face. 
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electrical wiring, etc. are fitted on it, all these operations being performed manually 
from inside the vehicle, which makes the complete installation of the roof rather a 
complicated process. 

Car makers have therefore been asking their suppliers not only for roof 
trims, but also that the roof trim should form a pre-assembled unit, including the 
different roof accessories, such as sun visors, grab handles, light units, electrical 
wiring or head airbags, in which the assembly of all these items is carried out at the 
supplier's plant. These modular trims include a series of clips or quick fasteners that 
may be installed on the actual body frame or roof of the vehicle, this operation 
generally being performed by offering up the trim with the pre-assembled accessories 
through the vehicle windscreen and proceeding to fasten the trim quickly from inside 
the vehicle itself by means of the above-mentioned clips. 

In this way, the trim is installed with at least some of its accessories pre- 
fitted in a single operation, an installation operation that is carried out quickly and 
simply by means of the afore-mentioned fastening clips. 

This type of solution may be observed, for instance, in the following PCT 
patents of the same applicant: W098/48179, W098/47741, W099/43517, 
ES99/00305, ES01/00391 or ES01/00924. 

These patents, however, only offer a partial answer to the needs of car 
makers, as they are not capable of adapting to the wide range of solutions required by 
such eternal items as sun roofs or panoramic roofs, where it would be an advantage 
if the trim could include all the accessories or modifications needed for it to be able to 
be used in all cases. 

A more highly developed solution is the one in which the roof trim 
includes, besides the above-mentioned accessories, the roof panel and even the sun 
roof or panoramic roof. This assembly, which may be called a roof module, can be 
installed in a downward direction, so that the roof module panel first rests and is then 
fastened to the perimeter frame, which would be an integral part of the vehicle. 
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This type of installation has major drawbacks as the dimensions of the 
roof trim are considerably larger than those of the actual roof and, consequently, 
larger than those of the opening left in the top of the vehicle, so inserting it through the 
upper hole in the top of the vehicle body is extremely complicated. 

On top of this it should be pointed out that the roof trims are very fragile 
and, if not bent properly, may break or have cracks or distortions that are still there 
after installation, imperfections which are unacceptable today in the automobile 
industry. 



To overcome this problem the roof trim may be divided into two or more 
parts which are assembled separately on the vehicle. This system has the 
disadvantage that the complete module composed of the roof panel, the trim and the 
accessories cannot be installed in a single operation, so the advantages of modularity 
1 5 sought in systems of this type are lost. 

An attempt may also be made to bend the trim during the process of 
installation on the vehicle, but this calls for special highly flexible trims, which, besides 
being higher priced and heavier, have poorer sound absorbing properties. 
20 Furthermore, very expensive manipulators have to be used for bending the trim during 

assembly on the vehicle. 

DESCRIPTION OF THE INVENTION 



The object of the invention is a roof module which includes the original 
roof panel and a full conventional trim together with the respective interior accessories 
which is fitted to the body frame of the vehicle from the inside, i.e. in an upward 
direction, after modifying and bracing the vehicle frame at a number of points to 
permit the afore-mentioned assembly process. 
30 In this way, a conventional trim may be used, i.e. a trim of dimensions 

larger than those of the roof panel and which, therefore, protrudes from the panel, 
basically at the sides, as the trim usually covers part of the vehicle side pillars. 
Similarly, besides maintaining all its characteristics and properties, the trim retains its 
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overall dimensions without having to divide it into sections, so that complete 
installation may be done in a single process, with the consequent saving in the time 
and cost of the operation. 

5 Since a conventional trim is used, manufacture of the roof module is also 

simplified as the trim and accessories are produced and assembled with the 
technology used normally by the supplier, and only the roof panel as to be included. In 
this way, the properties currently offered by the roof trim are assured in terms of 
weight, cost, sound absorption, release of smells, fogging, etc. In addition, in solutions 

1 o when it is necessary to modify the trim, the complete roof manufacture and assembly 

procedure has to be changed, which entails a major increase in its cost. 

With the solution proposed, the installation system is the same as that 
currently used with roof trims with built-in accessories, i.e. the modular roof is inserted 
1 5 through the vehicle windscreen opening or rear hatchback and it is raised from inside 

the vehicle until it comes into contact with the vehicle frame, which is when the roof is 
joined to the body. 

To carry out this installation, the vehicle body must have certain specific 
20 characteristics, as stated below 

- The roof panel and the intermediate braces between the front and rear 
cross members are removed. 

- The front and rear cross members are retained in order to assure the 
25 stability of the body throughout the vehicle manufacturing process 

prior to assembling the modular roof and furthermore, so that it 
maintains the required strength and torsion characteristics. 

- The front and rear cross members are sealed at the top with a suitable 
shape and finish as they are going to be visible from the outside. In 

30 addition, the afore-mentioned cross members are strengthened with 

this operation. 

- The front and rear cross members and the side rails must be provided 
with perimeter shoulders in the form of flanges that facilitate the 
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coupling and attachment of the roof module to the vehicle body frame. 



The roof module includes the original vehicle roof panel, even painted the 
same colour as the body and with its front and rear edges provided with recesses 
provided to engage with and cover the vehicle body front and rear cross members 
from underneath. 

These roof panel recesses have steps so that the cross member 
perimeter shoulders may rest on them forming between the two a flat surface that 
makes up the contact and attachment area. 

The side edges of the roof panel also each have perimeter steps on 
which the peripheral shoulders of the rails rest, so that the connection between the 
roof panel and the vehicle body takes place on them, with the special feature that in 
this case the side rails are not covered entirely by the roof panel, but are only 
concealed by the interior trim of the roof module. 

The roof panel has holes for fitting the interior accessories included in 
the roof module. These holes are basically located at the front and rear areas of the 
roof, where the roof panel covers the body cross members and matches the trim in 
its dimensions, whilst at the side areas, where the trim exceeds the dimensions of 
the roof panel, these holes will generally not be present as the accessories will only 
be pre-installed on the trim and fastened directly to the vehicle body frame, without 
traversing the roof panel. 

All along this contact surface between the roof module and the body, i.e. 
on the perimeter steps of the module, one or more beads of adhesive will be applied 
to attach the roof module to the vehicle body and to provide suitable sealing 
properties. To stop the roof module from becoming detached while the adhesive is 
setting, a series of mechanical fastening elements may be used which will be applied 
all along the contact line. 

These fastening elements are of a temporary nature as their sole purpose 
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is to enable the adhesive to set, but they may be retained after the adhesive has 
taken effect inasmuch as it proves more economical not to have to remove them and 
in any case they may help to secure the modular roof. 

To assist in the fastening of the roof with adhesive, between the -trim and 
the metal roof panel, matching up with the perimeter steps in the panel, stress 
transmission elements are designed to be fitted In order to enable pressure to be 
applied on the trim so that the metal panel adheres to the ends of the vehicle body 
frame cross members and rails without damaging the trim due to the pressure 
exerted. 

Finally, to assist installation of the roof module to the body it is planned 
that the cross members should contain a series of holes that will permit a series of 
locating elements to be set in place which are arranged on the roof module and may 
be removed after the module is secured. Obviously, the fastening elements for the 
pre-installed interior accessories, which are fitted in the corresponding housings 
provided in the vehicle body frame rails, may also act as locating devices. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 .- It shows a perspective view of the roof module that is the object 
of the invention consisting of the roof panel, the interior trim and the respective interior 
accessories. 

Figure 2.- It shows a perspective view of the vehicle body frame designed 
for the installation of the roof module that is the object of the invention, with close-ups 
of two sections of the front and rear cross members duly modified. 

Figure 3.- It shows a sequence in the installation of the roof module that is 
the object of the invention on the vehicle body. 

Figure 4.- It shows a perspective view in which the roof module that is the 
object of the invention is represented already mounted on the vehicle body. 
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Figure 5.- It shows close-view sections of the contact area between the 
roof module and the front cross member of the body, while an accessory pre-frtted on 
the trim that also acts as a locating device during installation is represented as well. 

Figure 6.- It shows close view sections of the contact area between the 
roof module and the body rear cross member, including a locating element to assist 
installation. 

Figure 7.- It shows close view sections of the contact area between the 
roof module and a body side rail, in which it may be observed that the trim has larger 
dimensions than the roof panel, so the interior accessory is pre-fitted on the trim only. 



Figure 8.- It shows the same section as figure 5 but in which bonding 
areas are shown, including temporary mechanical fasteners with the function of 
1 5 supporting the roof module while the adhesive is setting. 

Figure 9.- It shows the same section as figure 6 but in which bonding 
areas are shown, including temporary mechanical fasteners with the function of 
supporting the roof module while the adhesive is setting. 



Figure 10.- It shows the same section as figure 6 but in which bonding 
areas are shown, including temporary mechanical fasteners with the function of 
supporting the roof module while the adhesive is setting. 

25 PREFERRED EMBODIMENT OF THE INVENTION 

As may be observed in figure 1, the roof module includes the roof panel 
(1), the trim (2) and even the interior accessories (3) pre-installed on the afore- 
mentioned roof module. 



The roof panel (1) is composed of the original roof panel, with its 
paintwork and end finish, whereas the interior trim is a full conventional trim, which, as 
may be seen in figure 1, has larger dimensions than those of the aforesaid panel, 
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projecting beyond Its side edges. 

As regards the car body, as may be seen in figure 2, it has an opening, 
corresponding to the roof proper but maintaining the front cross member (4), the rear 
cross member (5) and the side rails (6). 

In this way, as can be seen clearly in figure 3, the roof module in question 
is inserted through the vehicle windscreen or rear hatchback opening and set in place 
on the body from inside the vehicle, i.e. in an upward direction, to prevent interference 
between the trim and the vehicle body, primarily against its side rails. 

In figure 4, the roof module that is the object of the invention is 
represented in place on the vehicle body. 

In the following figures, sectional close views are represented in which the 
form exhibited by the roof panel (1) and the different modifications specified in the 
vehicle body may be observed. 

As may be seen in figure 2, the front cross member (4) is closed at the top 
with a piece (7) that provides the form and finish pertaining to the vehicle body, as it 
will be visible on the outside, both elements being joined to form a kind of peripheral 
shoulder (9), which has a function that will be explained later. This piece (7) also acts 
as a strengthening and bracing element for the vehicle main frame. The rear cross 
member (5) is also reinforced with a piece (8) that covers it externally, provided 
likewise with a peripheral shoulder (9). 

At its front and rear edges the roof panel (1) has dished recesses (10) that 
are engaged underneath the front (4) and rear (5) cross members, covering them 
completely, while the roof panel has one or more longitudinal steps (11) which line up 
with the peripheral shoulders (9) of the front (4) or rear (5) cross members. As is 
seen clearly in figures 5, 6, 8 and 9, between the steps (11) and the shoulders (9) 
there extends a flat contact surface through which the roof module and the body are 
joined together. 
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The dished recesses (10) in the roof panel (1) are provided with holes 
(12) that permit the fastening of the interior accessories comprised in the roof module, 
so that said interior accessories are pre-fitted on the trim (2) and the roof panel (1). 
This type of fastening takes place basically at the front and rear edges of the roof 
module, where the trim (2) and the roof panel (1) have very similar dimensions, while 
the fastening devices may also have the function of aligning the position of the roof 
module during its installation. 

Figure 7 shows the contact area between the roof module and some of 
the side rails (6) of the vehicle body, an area in which the trim (2) is longer than the 
panel (1), so that the interior accessories are only pre-fitted to the trim (2) and will be 
fixed finally in the housings in the rail (6), without passing through the roof panel (1). 

As may be seen also in figure 7, the roof panel (1) has a step (13) of 
matching dimensions which is engaged below the peripheral shoulder (9) of the side 
rails (6). 

The roof panel also has a number of holes (15) that enable a series of 
locating devices (16) to be provided on the roof module which may be removed after 
securing the module to the body. Figure 6 shows a locating element made preferably 
of a plastic material, which may even be fitted permanently. 

The roof module and the vehicle body are joined together by applying a 
bead or layer of adhesive (20) between the perimeter steps (11) and (13) of the roof 
panel (1) and the peripheral shoulders (9) of the cross members and rails, as 
represented in figures (6), (7) and (8). 

Certain points of the roof panel contact steps are provided with 
mechanical fastenings (17), which are of a temporary nature and enable the roof 
module to be secured while the adhesive is setting and may be removed or 
maintained once it has set. 

As also may be observed in any of the figures 5 to 10, stress transmitters 
(18) fitted between the roof panel (1) and the trim (2), specifically in the areas 
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pertaining to the perimeter steps in the roof panel (1), which occupy the space 
between the concealed side of the trim and the roof panel in the area closest to the 
glued joints, barring the gap between the two, so that these elements (18) enable 
sufficient force to be applied on the trim so that the metal panel sticks properly to the 
5 cross member and rail shoulders (9), without damaging the trim (2) as a result of the 

pressure exerted on it. 

Lastly, it should be mentioned that between the edge of the roof panel (1) 
and the cross members and rails there is a kind of channel that may be covered with 
1 0 embellishers (1 9), as also shown in the adjoining figures. 
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